FACILITY FORM 602

UNIVERSITY OF PITTSBURGH
GRADUATE SCHOOL OF PUBLIC HEALTH
PITTSEURGH, PENNSYLVANIA 15213

October 25, 1966

Grants and Research Contracts

Code SC

Office cf Space Sciences

National Aeronautics and Space Administration
Washington, D.C. 20546

Dear Sir:

This is the eleventh quarterly progress report submitted in accordance with
+the requirements of NASA Contract NASr-169 covering the period | July through 30
September [96€,

Design drawings for the mechanized microscope were completed by the Perkin-
Elmer group in mid-July and 2 desicn review carried out in the third week of July.
Detailed drawings then were prepared of the individual sub-assembliss in the sys-
tem. The need for certain clarifications to assure that the system sclutions
planned by the Perkin-Elmer group would suit the apprcaches planned here re-
sulted in a meeting at the University with members of the Perkin-Elmer staff and
our own group on Septembar 13, 1966. The project status review carried out at that
vime was successful in tnat both groups were in accord in the details of the over-
all system.

Further work during this period at the University of Pittsburgh was devoted to
the programming of the PDP 7 for control of the mechanized microscope and the de-
velopment of necessary interface connections. Additional effort was also devoted
to the construction of the amplificr components cf the precision scanner system.

Our group was represented by one of us (N.W.) at three international meetings
during this quarter. The first was a meeting of a study group con automatic karyo-
type analysis held at the headquarters of the International Atomic Energy Agency in
Vienna, 21-23 June 1956. An internal report of the meeting, not intended for
general circulation, is attached.

The second meeting was the Third International Congress of Radiation Research
held at Cortina d'Ampazzo, !taly, from June 26 to July 2, 1966, The third was
the Third Internationa! Congress of Human Genetics held in Chicago, !llinois Sep-
fember 5 tco 10, 1966. Abstracts of the material presented at the second and third
of these meetings is attached.

Other significant developments in the project include a relocation of the work.
Several considerations, including the increasing quantity of hardware developing
in this project made it necessary to move from our research laboratory in Children's
Hospital to a suite of rooms on the !ith floor of Presbyterian-University Hospital,
an adjoining buiiding. The physical fscilities here are better suited to our work.

Respectfuily Submitted, -
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HUMAN GENETICS
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The preseat investigation is based on the incidence
of club foot among the first, second and third degree
relatives of Maori index cuses wiin taiipes equino-
varus. These estimates all agree with one another and
so the coicept of an underlying variable “lHabili-
to club foot™ with a fixed threshold above which
all persons are affected is probably correct. Huritab:l-
ity was found to be high so that genetic {actors are
of prime importance in causing ciub foot.

Intrauterine environmental factors have long
been thought to be important in the etiology of
club foot and the Maori familics have been analysed
in such a way as to throw some light on this question.

337. Vogen, F., University of Heidelberg, Heidel-
berg, Germany. Chemical mutagenesis: an outline
of a research program and examinations in primary
populations. ABSTRACT NOT RECEIVED.

338. Wald, N., Feagin, F. E,, and Ranshaw, R. W,
University of Pittsburgh, Piitsburgh, Pa. The
automation of cytogenetic analysis: a progress report.

Contemporary manual cytogenetic - techniques
have been used satisfactorily in our laboratory for
clinical diagnostic research and to investigate rodent
leukemogenesis related to environmental agents. In
the measurement of karyotype variability in a new-
born population, and the cytogenetic monitoring
of an occupdiionally radiation-exposed population,
the procedures were less satisfactory. A major
limiting factor for detailed quantitative studies of
this type on a large scale is the slow, complex and
tedious nature of the techniques. We have therefore
undertaken to automate the process from the scan-
ning of prepared microscope slides to locate mitotic
cells through the determination of the modal
chromosome count and the recognition of any
morphologically atypical- chromosomes in the
karyotypes. An automatic microscope, developed in
collaboration with the Perkin-Elmer Corporation,
uses a coherent monoenergetic laser light source to
scan the slides, recognizes mitotic cells by their
optical Fourier transforms, and transmits the
images to film or directly to a differential amplifier
via a precision fiying spot scanner. Filmed images

ABSTRACTS OF PAP

may also be introduced by a mechanical or an
electronic scanner. The resultant sigaal is converted
from anaiog to dizhl form, stored in magnetic
memory and recorded on magnctic tape. The out-
puat is anaiyzed Dy @ computer patern-recognition
program developed for chromosome counting and
karyotyping. The details of current progress will be
presented.

This work is supported by funds provided under
National Aecronautics and Space Administration
Contract NASR-169. Computer work has been
partially supported by National Science Foundation
G-11039,

339, Waiker, F. A., and DeMars, R., University of
Wisconsin, Madison, Wis. Luzyme alterations in
Sfibroblasts derived from patients with Down's syn-
drome.

It has been shown that the neutrophile leukocytes
in paticnts with Down’s Syadiruine are abnormal
boiwh histolegically and biochemically. However,
studies have suggested that there may be biochemical
differences in fibrobiasts 1n tissue culture associated
with aneuploidy for a smaili acrocentric chromo-
some.

Initial studies of 8 normal and 8 trisomic cell
strains derived from skin biopsies showed no dif-
ference during the log phase of growth between the
control and trisomic cultures when assayed for alka-
fine phosphatase ¢t pH 9.2 in glycine buffer, acid
phosphatase at pH 5.3 in acetate buffer, both with
3 X 107iM paranitrophenol phosphate as substrate,
Similarly, g-glucronidase activity showed no signifi-
cant differences between strains. However, the
average gamma-glutamyl transferase activity was
increased in the trisomic strains when compared with
the normal controls.

A method was developed for quantitating the
histochemical alkaline phosphatase assay described
by Burstone using a spectrophotometric assay of
the dye eluted from cell monolayers. Preliminary
results show a diphasic distribution of the alkaline
phosphatase activity at pH 8.6 in Tris buffer with
Napthol ASMX phosphate as substrate in control
strains and that ail the strains derived from patients
with Down's Syndrome (Trisomy 22) showed in-
creased activity. There was no correlation between
alkaline phosphatase activity at pH 9.2 with parani-
triphenol phosphate as subtrate during the long phase
of growth.

This work was supported by the National In-
stitutes of Health (Grants # GM-08217 and #GM-
06983).
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THIRD © INTERNATIONAL CONGRESS
OF RADIATION RESEARCH

BOOK OF ABSTRACTS

Cortina D'Ampezzo

June 26 - July 2, 1966
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AUTOMATED CHROMOSOME ANALYSIS iN RADIOBIOLOGIC RESEARCH AND MONITORING
N. WALD, F. E. FEAGIN and R.W. RANSHAW

N.W. and Ff. E. F.: Graduate School of Public Health, University of
Pittsburgh - R.W.R.; Computation and Data Processing Center, Univer=
sity of Pittsburgh, Pittsburgh, Pennsylvania, 15213, U. S A

Contemporary manual cytogenetic techniques have been used in our lab-
aratory to investigate the mechanism and dose response relationship
between radiation and the production of mammallan blood cell chromo-
somal aberrations. The relationship between such aberrations and

the occurrence of the blood dyscrasia. leukenia, has also been exam=
incd. In addition, the feasibility of utilizing blood chronosome
analyses for the biologic monitoring of occupationally radiation-
exposed human populations has been considercd. A major limiting
factor for detailed quantitative studies of this Lype on a large
scale is the slow, complex and tedious nature of the techniques. We
heve therafore undertsken to sutomate the process from the scanning
of prepared microscope siides to locate mitotic celis through the
determination of 'the modal chromosome count and the recognition of
any morphologically atypical chromosomes in the karyotypes. An auto=-
matic microscope, developed in collaboration with the Perkin-Elmer
Corporation, uses a coherent monoenergetic laser lighi source (o scan
the slides, recognizes mitotic cells by their optical Fourier trons-
forms, and transmits the images to film or directly to a differential
amplifier via a precision flying spot scanner. Filmed images may also
be introduced by a mechanical or an electronic scanner. The resultant
signal is converted from analog to digital form, stored in magnetic
memory and recorded on magnetic tape. The output is analyzed by a
computer pattern-recognition program developed for chromosome counte
ing and karyotyping. The details of current progress wili be pre-
sented.

This work is supported by funds provided under National Aeronautics
and Space Adnministration Contract NASr-i69. Computer work has been
partially supported by National Science Foundation grant G-11039.

926 9

AGING IN IRRADIATED AND UNIRRADIATED GERMFREE MICE®

H. E. WALBURG, JR. AND G. E. COSGROVE

Biology Division, Osk Ridge National Laboratory, Osk Ridge, Tennessee,
U.5.4.

The life span and incidence of diseases have been studied in unirra-
diated and x-irradiated {300 R at 5 to 6 weeks of age) conventional
and germfree RFi4/Un and ICR mice. Preliminary data suggest that the
mortality rate is lower in both irradiated and unirradiated germfree
mice than their conventional counterparts over the first 2/3 of the
life span and that such differences tend to diminish and may disappear
in the last 1/3 of life. The germfree mice of both strains have
resembled the conventional mice in the development of lymphatic leu-
kemia, reticulum cell sarcoma, and solid tumors of various sites; how-
ever, they have failed to develop myeloid leukemia, vhich is a charac-
teristic radiation response of the conventional RFM mouse. Both irra-
diated and unirradiated germfree mice have shown glomerulosclerosis,
altnough the incidence and severity of the disease appear to be lover
than in the conventional mice. Miscellaneous lesions (i.e., arterio-
sclerosis, amyloidosis, auricular thrombosis, pyelonephritis, and
polyarteritis) nave been seen in the germfree, as well as the conven-
tional, mice of both strains, but inflammatory lesions sssociated vith
infectious microorganisms (such as otitis media, abscesses, and ulcera-
tive dermatitis) have been seen only in the conventicnal uice. .oeal
volvulus, apparently associated witia the large cecum of germfree zice,
has been noted only in the germfree ICR mice., The general similarily
of widely diverse pathological lesions between germfree and convention-
al mice suggests that the absence of a detectable microbial flora and
fauna alters aging processes and late somatic effects of radiation
relatively little. However, a few notable exceptions have been ob-
served, one being the absence of myeloid leusemia in germfree mice.
These exceptions warrant further study.

*Research sponsored by the U.S. Atomic Energy Commission under con-
tract with the Union Carbide Corporation.
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INDUCED MUTATIONS AT SPECIFIC LOCI IN HIGHER PLANTS. 1I. MULTIPLE
ALLELES AT Tl'F Vb LOCUS 1IN THA BYZANTTNA €, KOCH.
A, T, WALLACE

University of Florida. Gainesville, Florida, U, §. A.

The Vb locus (or closely linked multiple loci) i1 Avena bvzantina
controls the reaction(s) to the two pathogens,

torise M & M, a facultative parasite, and paccis

avet.ac CDA, un obligate parasite, The dominant utld—?;;:—lllglc
(Vb) provides both susceptibility to . torize (and its toxin)
and reslstance to P. curonata ond L. Sced siocks from
175 independently induced mutants full resistance and
40 expressing partial resistance to + taxin {produced
by both fonizing radiations and mutagenic ¢ icals) have been
isolated and purified and arce being investiyeted. Genetic anal-
ysis of F2 data from 450 crosses involving 69 fulleresiutant and
two partially resistant mutancs indicate that all are located at
the same locus. These F2 data along with other data from a clase
sification of the mutants indicate cthat there is an inverse rela-
tionship between the degree of toxin resistance and dominance
that only part of the locus influences scasitivity te I coronata
races, that this portion of the locus controls the lo of elec-
trolytes f{rom toxin-trcated cells and the incrcased resplration
of toxin treated tissuc. The entire locus appears to be involved
in the toxin resistance-susceptibility relationship. The data
suggests that a constitutive "receptor' in the toxin-susceptible
wild type mutants and the activity of the "recepter" in certain,
but not all, of the partial resistant mutants is modifiable by
changes in temperature,

928 60

A MARKOV TREATMENT OF ENERGY TRANSFER LEADING TO LUMINESCENCE IN
EXCITED POLYMETHYL METHACRYLATE CORTAINING p-TERPEENYL®

D. WARD, D. G. GARDNER snd J. C. GARDNER

D. W. and D. G. G.: Chemistry Dept., Illinois Institute of Technology,
Chicago, Illinois - J. C. G.: Mathematics Dept., California State
College, Hayward, California.

A study haes been made of the luminescence from excited samples of
predominently syndlotactic polymethyl methacrylste (PMMA) which con-
tained the scintillator p-terphenyl, and which conteined in some
cages an additional nonluminescent energy sink either in solid so-
lution or attached directly to the polymer chain. In the latter case
a copblymer of a few percent Q-methyl styrene was used, while in the
former case cumene was added in solid solution. In some experimente
1light in the range 2200-3200 A. was used to excite the samples,

while in other experiments conversion electrons from the radioactive
isotope Cs-137 were used. In the ultraviolet light work absolute
quantum efficiencies for lumineacence were obteined. Energy is pre-
sumed to migrate in these systems as excited molecular states end
ions. A Markov chain treatment of this migration yilelded equations
predicting the quantum efficiency for luminescence and for chain
scission in optically excited systems not containing the additional
energy 8sink. The luminescence results are in excellent agreement
with the general form of the derived equations, and in addition could
be used to accurately predict the chain scission results. The results
from the electron experiments appear t6¢ indicate that enerygy transport
by positive ions over short distaaces may be an important mechanisn.
A preliminary treatment of the time dependence of the luminescence
bas also been made.

® gupported in part by the U. S. Atomic Energy Comrission.
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REPORY

DISCUSSIONS AT TRE S7UDY GROUP MEEFING 0¥

AUTOMATION OF KARYOTYPE ANALYSIS

R Y e ]

A Study Group Msoting was convencd abt e Vismma Aoodanariors of the
Internationsl Atomic Energy Ageoncy from 21 -~ 23 Juna 19€G6. 3o conzider ths
current status of the automation of karyotyps anslysis. Thors -

invited participantes workimg in voricus but »olated eapacis of

keryoiyping automatically. The modorateor was Dr. He Do Bruner (I ;
Biology and Mediocins, ﬁSAEC) and the solentific secretary waa Dr. e Wo Millex
{IAEA, Vienna).

A view of whoere we stand on karyotyping was the subjeet ol $he opeaing
talk by Dr. Brunor, who ocmphasized the ponsibility of karyolyving 2o £ rems
of evaluating damage in en individualy he also racognized the logsl innliszation
of squating radiation demage with chromosoms cnomelics.

Dr. Patricia Jacobs (UK) epche on the biological azpeet of the rut-meiicn
of karyotypo analysis and. liated tho pawrrmsters wesd in doseribing chy 3:§3i3mm
Bogo WaBS, longth and pogition of the contvemors -~ and the wariows Yyons of
chromosome anomalies that are scoredxa karvoilyping. Chromomemeo sacmaiisg fall

into two general categories. Firci, thors erxe thoso sbnomelitics whic™ are

relatively "easy" to score as the azme ebuommelity oceurs in 211, or -

nunbor of cells from an affscted iniivﬁénale Scaondly, thero ars thoo.

0.1

abnormalities induced by warious - ivi ?nbmantnj agonts such ag irre

chemionls end viruses which are “¢ifficvli” tc zeore os thers is no ceusiztoncy
in pattern of the chomosomes of tho obnowmal oailso The abnoimal callz nay
contain structurelly abmormsl chr-iosomes such as dicentries, aconiric
fregmnonts or deletlions) and cells corrying sush abnommalities may be commen in

the szmple or,they ray be infrequont, end in the latter case, & large number

of cells have to be analysed to give reliable rosults.
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A machine that oon autometienlly detaat and loosto motaphran oo Tin

on microscope €lides wam describod by Die Xendntl Prasiton (Prv

DL AU asltn ted b

USA)3 +his machine gmploys & coherent boom from a g3s losor and w311 mon cu

thousend 50 cg. micra f£islds por acgonds thie work woz done for fho Unavercivy

‘of Piidisturgh under tho auwspices of o conitzoaet Jiroem tha MNotionzl Aooonauilos

e

and Spnoe Admindgiration. The conli nratica ef

diffracts the aoherent light ot spooific

pleocaent of dodsotore the algnal cmn be I
co-ordinates of location of the mejtanhosms on tho 2iide axs nlre dotarmined.,
A "flying~spot” glao gives puloos whichpwhon tho boom foavonnns ooentoninatg

diffor {rom thogs due to ooll nuveled but, oo with the ges locew Lorm, d2C nos

differsntiate "good" from "bad" sproads sltihovgh’ $ho machine

agtop on a’non-dividing celle In i%s proson% form, %tho dovicse hod ¢ifflandiy

in dietinguishing artefeots (in pariiculer surfnos dun% and othor coptriination)e
In anofhér éxperiment using = flyiﬁéGRPot zenner 1o @iﬁﬁinﬁ mahoobean nnrandng
1% was found %hat measurenents of the pulse outznd spesimua w2id

difforentiate “"good" from "had' gpreads tut was adble $o do

focal plano for both viewing and pholograpiy. DIve Premton f¢
of eny stsp or portion of the Total proondurs iz dosirable and ghouid b modo.

A computer programme for karyotype cnalysis atarding Irom i manean b
of the arm lengths of the chreomomomos was th2 subjoet of a fell by bwe O.W, Cilbert
(UK)s ‘This progrzmme begins with ho pronine dhat tho majerity of tha oluoacs
gomes are paired. A quadrekic "aiffersnce noosuxa®, hosod on ana Touagthy is
used and the 150 smallost values from all posalble palrs gelooiod and Liom thom

an accepiancoe limit established for use in the snalysic. Ten mothod §

*

examines and nseigne accopioble pairas within groups of chromooonon in eomneg

with an esteblishsd normal s2% of valuea for each ebromosone irpme

palired chromosomes are allocated to the nearest aseopiable normal Lypr o
classified ar unrecognisable. Exomples of suwecessivl snelygsiec of huncn
karyotypes wore shown.

<

Dr. Proaton describod prodlens relziing to high spood couniing wmd

siging omploying both slite and flying-spot scaoneras. A compnisy legle wnn

prosented whioh would permit the singlo-sean eounitimg of arvaye of oobiltemdly

%
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ghaped chromozeme~liko objootn in a field of whow vaing ke "eroo coniiauliy!

mathods The SERINK elgorithn was dsseribod which o canwinily Nring nond L
Lo
T

. the CELLSCAR™" systome Taoss mothods have poienitiel opplleoiion

scsaning, counting and defemmining the topogrephy of non~ovarinppls
chronogonss.

Dr. L. Kementsky (I8 Watson Lab, USA) mafsrwed %o his prescal wotl on

detection of PAP %t colls for whHrins eoncor oo on exendle of ollomiati
ways of approaching the problan of karyotyping. He poiniad onit that kewvyotyning
night de accomplished by methods other them slwvlating the wsy o tha ave ond

{\;xuv‘z

brene bshave., In the czse of thae PAP calls, hin group

to scen oolls by leesd and/or tungstor apot besma 20 an 40 uluu~“ sosimohen of

DA and RRA por ocell. The very high apacd of onalyaia of pisd
large numbers of celles screenad cen giva dete which aistisdienlly wmov bo
es meaningful as the menually scocomplichcd high precision oupoinstien of

indivicdual cells. A ;aat oystem dateating coms sposial qunlity of o 4lvi ing
coll might be dcvelopﬁd 40 separate them os they Flow throw o chronol oad

so concentrate them for any other iype of subacquont analrnic.

Dr.;
rediation which are known to producs chrepeseme ebnoxmnidtic:

. Wald (USA) 8p0ke about various agonits in addition

the current essumption that a chromoesome chouse ip mn indol
effect. The imporiance of this point e hircn bhoalih liss in
of recogniging biological chengos doforn they zensh tha atege of U

disceso. A system is belng built vhieh somvines Procionte nelled O

wita a’;asar ggem and 8 fLYInS-apR0T MICYOS00DRS SEADKROY. Lroniunl

" apparatuses will be used to siudy zome of the environmon el feotoxs of thoy

may relate to chromosoma anomalies.

Dr. Donis Rutovitz (UK) dercribed one approach Yo tha problon of
1denﬁifying chronoaomes frcm photﬂgr PH@ using sevon groey lcvela o oevhninsd

-
g

by a FIDAC systcm. He digecusmed =mome of ¢hm limitetliens of *hie erxadbow,

particularly those of incdoquate rendering of grayasas ond rovicusd o wovioly

of msthods of sboiracting rud identifying a chromoponz zud Lis mojor moipho~

logical features. It wes falt thet no cne mothed of logic would vaxk for the

identification of all chromosomes zl%hough the more complox sysioms nheuld bo
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roservad for those inctaonocs not suscoptidle 4o tho sinplox or isuwiino

proceduras. He suggectoed that oo a lest rosort, the chrosoooms anmld ha

prescnted to an operator of a gsoroon consclo for monmol Ad-ntifin tion,

Dr. P. Jacobs clesaified chremosomes iato "eooy", "modoraia” sanblat
categoriee on the baoin of Dre Matovitz® crnacsomont of $hs quolliiize dnporion

to machino perceptions thoy found that shont 5“% of the ohrosnionse dn 2on-

vontionally usable oells wore claasified an “oazy® on mocily

30% as "modorate", 16% as "mangoorblo ond 270 as ronme geablells Acconding

.to these oriteria, operator intcrvention wovld be roquircd at lesut ones for

evory metaphase for complets annlysis of Individnal «nllr. Mo ~Xjcrnalive
would be to bulld up compoaite kexyotypos for am individynl by eondinin
rosulis of partial analysis of & mombor of diffarent ¢olla.

CYDAC, a high~fidciity, vhotanstrically ordrnied acrouing #ynt-n in

-~ [ 4
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boing applied to the chromoazoms problem by Dee M. L. Mendolzobn ond cnlla':ﬁue"

(USA). This device producas forty~thovaond squally spesad 8~bii eptieonl

density readings in a 50 by 50 mioron arns of o micromgops nlido. A computor

is used to evaluate the digital imoges ouscincd hy tha sesnmar. One oriest tio:

of this group is toward the development of ~pproprisic purometers do extend

machine perception. For exsmple, they borz cucesseflly wood THA contont an

8 parameter for- chromosome analyaiao EBvontually, 4% is hormsd that furthar
sutcnation and the applioation of sever~l percmetore in vooollel will modch
or oxoceed the quality of vipual chromoctng cuclyeiss

. Le Go (France) deaoribsd the koxyotyping md hosratoloslic ehanson
found in Mr. Jonsen, tho man accidczutally expocod fo a oriticclidr ot ¥als the
dose to the foot (10% neutrons and 907 garas Toya) was comnaiod T phontems
to be 4500 rads, the doge to ths top of the hoad 300 rads, with thz rogt of
the body scaling in betwoon. The minimal values werss rolyeytes - ﬂG’*wﬁ
on day 253 lymphocytes - ljo,lmm3 on about doy 47 pladelods ~ 14-16,000/vw
from days 21 - 26. The chromoncma abaormelities seen on dry 2 ¢onpi-ied of
polyploidy, dbreskage end dicocntricss Tho low number of lyaphocytan mokos
statcments of percentages of frequenoies rathor difficult. Dr. Jrcobs feld

that the polyploidy was an effovct of the 06lls having tried to go info ssdmmd

or evad faird division while still in tho three dryu of culiturs. Tho conrlaxn
of motaphases on this pationt would be a challengs to a compaier
avaliablao
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Dr. C. Favier (Fronoo) discunsed the stetistical proporiizn of Lonuhl

1
RS

ratios in the context of karyotype nnlysic. A Chi-sguars indss woo dovaleopod
conbininz the totnl lemgth and amn aratio so woll a3 a %o dim-noicnal
grephical display of those two parametors.

Dr. L. Kertbz (Hungnry) ccmmentcd on the woy maching kuoyoiyps sunlysis
would be holpful for the biologioal rosearch ond hoelth siuadics cnd slzo
mentioned that "manual" parts of this kind of research aro eurrcatly be ing
undertaken in Hungﬁry. He felt that the Azonay should ergrnise a Zroining

oource for rediologists and radiasiion honlth physicisun who, by prodsss

L

2y

£3
“

are in & position to screen & rolatively lerge population expascd %o high
radiation doges,

After the technianl diversity of thn dntpiled proscatationz. wonoral
axsduaq;on_rqvvaxynaagzemarxsoxe oaNsTLIBEN Mg TRY Paned cimbord Wita rﬂqard.
‘t0 recommendations and the owverall asiatus of the field. OVﬁr a deson
laboratories are currently coumlttcd o progrommes invelving moshine analrasio
of visually oriented cohromosome sproads. Within <this aren, thexs is & hoclihy
diversity of.apyroaohss but-hopefully ressarch on the auvitcmation of chromencmel
data will evontually sproad beyond the confines of classicnl wigunlly oricated
methods. Following Dr. VKamon%sky“s oxcmple, the‘poégibility of uvainz flov
systems to isolate individual chromomonics yron digenssed az woll as othor poicontilal
methods to moasure the ineidence of groze observations withomt nececusarily
performing individual karyotypes. It was elpo recognized thei paris of the
karyotype procedure other than imese enalysin of the chromosones will have to
be developed. These inolude stondard and smtonndic methods of propsration of
stained metaphase cells, mearching for suitable metaphacca, formal idoatiflceation
procedures, oorrelation with ph@notypo {or medical recorda, fomily history or
focoupational exposures, eic.) and acoumulation of archiveas of gomedie dadne

The Study Group viewcsd caveral successive sisges in ths dovelopmont of
the field and tabulated & set of goals which wore indlicatcd as "lumcdiatoe", "long
range" and '"long-long-ronge, " Firot iz a semi-outomatic eperonch to auteuniion
in which a human operator works closely with the mashine. Ons ezomple of hic
would be a dovice that takes longth monsurcments under the supervisisn of an
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operator. In one form of this spproach, the ogoraien palntz e o

or identifien centiromorss uning a 1éght pone  Fhao Wireediote® qont o do oo oelass

offort at etendardizing scaple proparaticon uﬁﬁh@da, tosy

Ly

3

o
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saddition ot its achieving pomi-auwicmatio Mencista" 4o ths hLavyotvypor,

The next level of sopbistication in torug on Mlone zor ™ son’o

o

would be a system onapable of a fully eniomrtad aumelyoin off "oror? medanhooos

such as those which occur with congonitel defscots, Vhen pawpliszod by a

diffioult imago, this sysmtom wonld refer 40 an onorntod [uw Holp. Ta $hin

capo tha opoerator would intorcst with the moshine sporcdicsly cnd enly in

terma of a particular proklem tho nmachine proztnied o blim,

stege of sophistication; one would havo o comnlotely eniouinii
"1ong-long—rangé" goal concorns slso tha dovelepmant of coupleisly wow mat
and noacurcments for deotermining senoile noranlity/atnoznzlity and tho ful
automation of the mitotic csll unslyals inclvding the cuwliuring of eculls as
well as the generation of the karyotype. It was alsgo r"cobui"c” shat Ml
autonation might well bde such a conplox teoak that it would Lo vnoninomie 19
roaliga.

There is no ocortalnty at prinonit oo 4o which luvaliz smo foreiblio,

A
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econcmioal or xealiastio. ‘hup, 1% ia 2orcopoble o hooen

levels being developed in perallel in (iilorond leborats )z, ond hopsfuily,

information will soon bo avallable on %thn merits of conpiting vyﬂ%rwc,

It woa elear to all that momo form of auntenmstion 1o czoriilel i€ srocvass

is to be mads in & wide variocty of importont probloma dn human goachiione

()

1. Soreening of nowborns to establish levels for variow: huasa
human popilations

24 Scrooning of adulis
e Study of spooial groups, nuch as mental defestives, ovimineln, e
4. Effect(s) of =go

5. . Effect(n) of oanvironmeatal haze 19 including duugz, sudlntien
and indusirial chomicanla :

b



6. }odiocal applicsiions
7. Basio Reseorch im hunoan genotion

8. Study of biologiocal systoma othar thon men

It remeine to be scon how geen, in what forn, oand $o whal
machines will asaist man in ashioving thooe ondi. Fapthomors, 14 musd b

ostablished to what extent karyotype enalysis por

torms of the biological, prepsrative and mintistical wariohlos Involve
S ?

In 2 brief discuusion of +he Agenor®a vosaible role In tho oublent, 1
panol felt that a continued supr-t4 oi 2:~7n SATONOBOMS Yo

N
. mrramgaty e
K SR DR+ el DOLIATEN

-Sponsorship of a future mezting w23 corniderad and thore van

ViR

that a meoting in perhaps 18 moaths? 4ima would be BPLICDILA



